GENERAL COMMENTS
Review-Decomposing Inequality in Catastrophic Health Expenditure for Hypertension Household in Urban Shaanxi, China from 2008 to 2013
The paper highlights the increasing incidence of catastrophic health expenditure (CHE) in family with household member with hypertension in an urban area of China. The paper concludes that household economic status is a major contributor to CHE. Readers will benefit more from the paper if the following points are made clearer.
The paper should address clearly the scope of CHE at the beginning that household health expenditure in the paper covered only direct medical out-of-pocket (OOP) spending, not including direct non-medical cost (such as transportation, accommodation), not including indirect cost (such as income foregone by morbidity or mortality). Since OOP is very crucial in determining CHE, the paper must explain clearly the changes of OOP policy and practice in 2008 (before the 2009 reform) and in 2013 at various levels of health care, whether the patients opted-in or opted-out of the government provision of universal health coverage (in public and private facilities, following referral rule, etc). Moreover, the CHE incidence is also the function of frequency of health service use and cost, as well as other confounders such as different proportions of households classified as simplex (with hypertension only) and mixed (hypertension with other non-communicable diseases) problems. Major revision is needed to make these points clearer before drawing undisputed conclusions.
Detailed suggestions:
Abstract:
The method says data taken from the National Household Health Service Surveys of Shaanxi were used. Please clarify whether they are the national surveys representing China, and subsamples representing urban Shaanxi were extracted. Please also check the number of sample size in 2008, data in table 1 show only 460 cases.
Please use the term "household head" consistently throughout the paper Strengths and Limitations of this Study:
Please say clearer what the "three indicators" are. What is the strength of applying these three indicators?
Introduction:
Please add explanations on "the ambitious health care reform proposed by China in 2009" especially related to policy and practice of OOP at various levels of health facilities.
Please clarify whether they are the national surveys representing China, and subsamples representing urban Shaanxi were selected when portraying "Using two waves of cross-sectional data of CHE occurrence in urban Shaanxi".
Methods:
Please explain on the type of data on household head's health status, time spent on travelling to the nearest health care (in minutes or hours). Please restructure the headings and sequence of data presented in the table for easier comprehension.
Introduction: -I suggest that the author should shorten the introduction section, and the authors should focus more on how the catastrophic health expenditure (CHE) associates with hypertension households.
-Please provide information about how the inequality in CHE among hypertension households in the world and in China? -Since the authors decomposed the CHE, if possible refer to other similar studies to see which factors contributed the most for the inequality in CHE among hypertension households.
-Line 13, page 6: It seems that there was inconsistent here since in the method section the authors stated that the authors used household consumption, but here the authors stated that "incomerelated inequality". What exactly did the authors use to estimate the inequality?
Methods: -Line 5-27, page 7: I suggest that the authors should provide more information about the survey. Were the survey conducted in only Shaanxi or whole the country. What were the sample size of the survey? -Line 18-22, page 7: Why the authors classified households into two groups, including Simplex and Mixed? Among Mixed households, beside diabetes and cancers, did the authors include any other NCDs? Please list them out and explain how did they measured.
-Line 37-38, page 7: the authors defined the CTP based on the basic subsistence expenditure, I think that "basic subsistence expenditure" also needs to be defined.
-Line 38, page 7: Please explain how the authors estimated the overshoot and mean positive overshoot.
-Line 44-45, page 7: Since the authors studied at the household level, but I saw many variables at the individual level, e.g. gender, health status, education and marriage status. Thus, please explain why these variables were important in this study? -Line 10-20, page 8: I suggest that the authors should provide information about how to interpret the concentration index. Results: - Table 1 and 2: I suggest that the authors should use one digit rather than two digit. I don't think the authors need to present too precise here.
-Line 31-32, page 11: Where are the concentration curves? -Line 15, page 12: the authors state that "CHE risk", I suggest that the authors should use the word "association" rather than this because the authors using the cross-sectional study design.
Discussion and conclusion -I suggest that the authors should discuss based on the main objective.
-Please provide recommendation more specifically.
-Lin 12-13, page 18: "It is reasonable to believe that more concerns are needed for the vulnerable groups such as hypertension households in urban China.", I don't think this statement is correct since the authors selected only hypertension households. To state this, the authors should compare with the non-hypertension households. 
REVIEWER

GENERAL COMMENTS
The manuscript can be accepted after incorporating comments 1.In the abstract in objective section, you can include trend as an objective 2. Strengths and limitations in the manuscript need major revision 3.In methodology, the statistical/mathematical equations can be avoided 4.The results present incidence, however from the manuscript it is not clear that the same people have followed up
VERSION 1 -AUTHOR RESPONSE
Reviewer #1.
Reviewer(s)' Comments to Author:
 Authors' response
Thank you for your insightful comments! We agree the reviewer's argument to address clearly the scope of CHE at the beginning that household health expenditure in the paper covered only direct medical out-of-pocket (OOP) spending. We also added detailed policy change of health insurance and the national essential medicine at primary care from 2008 to 2013. Lastly, we identified hypertension households as Simplex household (households with hypertension only) and Mixed household (households with hypertension plus other NCDs) rather than calculating different proportions of hypertension in households considering the complications of hypertension.
The following are the corresponding revisions:
(Page 8)
Health expenditure would be deemed 'catastrophic' if out-of-pocket (OOP) health expenditure was equal to or higher than 40% of a household's capacity to pay (CTP). [2] [3] [4] [5] Health expenditure in this study covered only direct medical out-of-pocket expenditure, excluding direct non-medical costs (e.g. transportation, accommodation) and indirect costs (e.g. income foregone by morbidity or mortality).
(Page 5)
With the rapid economic growth in the last 30 years, high financial risks of health care faced by households and health inequality challenges in China are rather daunting. [19] [20] The following are the corresponding revisions:
This study used two waves of cross-sectional data from the 4 th and the 5 th National Health Service Please use the term "household head" consistently throughout the paper
 Authors' response
Thank you for your careful reading and we have used the term "household head" consistently throughout the paper after revision.
Reviewer #1, Comment 3.  Authors' response Thank you for comment and "three indicators" used in this study concludes catastrophic health expenditure incidence, mean positive shoot and overshoot. CHE incidence was estimated by performing a headcount. Headcount is the percentage of households whose OOP healthcare expenditures, as a fraction of non-food household expenditures, exceeded a particular threshold.
Strengths and Limitations of this
Overshoot and mean positive overshoot were used to measure the intensity of CHE consistent with former studies. Compared with CHE incidence, the three indicators can give us more information on the economic disease burden of hypertension households. We have revised the manuscript to make them clearer.
 Three indicators, catastrophic health expenditure incidence, mean positive shoot, and overshoot, were employed to fully capture the incidence and intensity of catastrophic health expenditure in hypertension households.
Reviewer #1, Comment 4.
Introduction: Please add explanations on "the ambitious health care reform proposed by China in 2009" especially related to policy and practice of OOP at various levels of health facilities.
 Authors' response
Thank you for comment. One of the main purposes of this reform was to reduce the financial burden of health care on households. The health care reform in 2009 was a comprehensive reform consisting of health insurance expansion and establishing a national essential-medicine system. The health care
provider reform aimed to establish a national essential-medicine system. All primary care facilities that received specific subsidies from government were required to provide and distribute a catalogue of basic prescription drugs at zero markup. This requirement substantially reduced the price of basic prescription drugs faced by patients seeking care in primary care facilities.
(Page 5) Importantly, the comprehensive health care reform extended basic health insurance coverage to more reform established a national essential medicine system in China, aiming at providing basic prescription drugs at zero markup in primary care facilities. [24] [25] The national essential medicine system reduced the price of basic prescription drugs for patients seeking care in primary care facilities, and then aimed to reduce the health care expenditure of households in China.
Reviewer #1, Comment 5.
 Authors' response
Thank you for your comments. The National Household Health Service Surveys (NHSS) of China are the national surveys representing China. However, we can't access the national data and then we did this study in Shaanxi, China. The data used in this study is the National Household Health Service Surveys of Shaanxi, which included subsamples of the National Household Health Service Surveys of China and extending parts conducted by Shaanxi to achieve the representativeness of Shaanxi.
The following are the corresponding revisions: The following are the corresponding revisions:
In this study, we included variables such as economic status, household size, having supplement health insurance or not, and time length going to the nearest medical station (minutes) and living areas to control confounding factors based on the literature review and data availability. [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] We also controlled for household head's gender, health status (the self-reported health score, ranging from 0 to 100), educational attainment and marriage status, given the important role of household head in intrahousehold decision making.
Reviewer #1, Comment 7. The following are the corresponding revisions:
(Page 11) The rapid extension of urban in Shaanxi may also result in the migration of labors, leading to smaller household sizes both in urban and rural areas and less risk sharing among household members. To assess the extent of CHE incidence in hypertension households in urban Shaanxi, we further analyzed CHE incidence in households without NCDs and found that 7.3% of households without NCDs hypertension, among all NCDs, played a remarkable role in the CHE occurrence in urban Shaanxi, China. 2, 12, 25 Consistent with prior studies, a lower economic status played an important role in increasing the risk of incurring CHE, and a small size of household with more illness in last two weeks, having elderly members and an illiterate household head had higher risk of incurring CHE. 2, 4, 11-14 Our result that health insurance coverage did not significantly affect CHE is similar to the ones of research using supplementary medical insurance as a proxy of health insurance coverage increase. 2, 4, 32 Reviewer #1, Comment 15.
Limitation of using the summation of percentage contributions of factor of interests such as income quintiles should be discussed while the authors said no significance dominance was found.
 Authors' response Thank you. We apologize for the missing of concentration curves and then lead to your misunderstanding. We have added the concentration curves in the revision.
(Page 12-13) However, no significant dominance was found among the concentration curves between the two waves ( Figure 1 ), indicating the sustained inequalities in CHE of hypertension households.
Figure 1 Concentration curves of CHE incidence of hypertension households from 2008 to 2013
Reviewer #2
Comments for authors
The authors studied about the decomposing inequality in catastrophic health expenditure for hypertension household in urban Shaanxi, China from 2008 to 2013. This is a very interesting study that would contribute to the improvement of health outcomes in urban setting in China. I would like to offer some comments for improvement, as follows:
Reviewer #2, Comment 1.
Introduction:
-I suggest that the author should shorten the introduction section, and the authors should focus more on how the catastrophic health expenditure (CHE) associates with hypertension households.
 Authors' response
Thank you for suggestion. We have rewrite the introduction section and keep focusing on the catastrophic health expenditure (CHE) associates with hypertension.
Prior studies of the CHE focused on measuring the occurrence of CHE and income-related inequalities, and identifying key determinants using cross-sectional data while we know very little about the CHE in specific vulnerable groups in urban areas. 11-13 Evidence from South Korea, India and 15 European countries indicated that households with members suffering from NCDs have a higher chance of experiencing catastrophic health expenditure than households, even in some of the wealthiest countries worldwide. [13] [14] The result was consistent in both developed countries and developing countries. The effects differed across diseases and countries, which may be due to different socio-economic contexts and the different health systems. [11] [12] [13] [14] Reviewer #2, Comment 2.
-Please provide information about how the inequality in CHE among hypertension households in the Evidence indicated that rising blood pressure worldwide has shifted from developed countries to less developed countries, and there were 20% adults with increasing blood pressure living in China in 2015. [15] [16] The epidemic of hypertension has ranked first among all non-communicable diseases (NCDs) in China which in turn was associated with considerable amount of healthcare expenditure. 17 Importantly, studies in rural China also showed that households with hypertension have 1.7 to 2.6 times occurrence of CHE than households without NCDs, as well as strong pro-poor inequalities. 2, 18 Reviewer #2, Comment 3.
-Since the authors decomposed the CHE, if possible refer to other similar studies to see which factors contributed the most for the inequality in CHE among hypertension households.
Thank you. We have provided the information in the revised discussion section.
The results of the decomposition analysis show that economic status, educational attainment of the household head and having elder members in households were the main contributors to pro-poor inequality in CHE in urban Shaanxi, China. The results are consistent with other similar studies, further indicating the important role of wealth, human capital and ageing of population in household financial protection. 4-5, 13-14, 38 Reviewer #2, Comment 4.
-Line 13, page 6: It seems that there was inconsistent here since in the method section the authors stated that the authors used household consumption, but here the authors stated that "income-related inequality". What exactly did the authors use to estimate the inequality?
 Authors' response Thank you for comment. Generally, the two variables, household income and household consumption, can be employed to estimate the income-related inequalities in CHE. As income is more possible to be misreported, consumption was used to measure the economic status in this study. 2) Whether you were diagnosed with diabetes by doctors in nearly six months?
3) Whether you were diagnosed with other chronic diseases by doctors in nearly six months?
Considering the complications of hypertension, we then identified hypertension households as Simplex household (households with hypertension only) and Mixed household (households with hypertension plus other NCDs, e.g. diabetes, cancer).
Three questions in the survey were employed to identify whether the interviewees have chronic diseases: whether you were diagnosed with 1) hypertension, 2) diabetes and 3) other chronic diseases (e.g. diabetes, cancer) by doctors in the last six months? Considering the complications of hypertension, we identified hypertension households as Simplex household (households with hypertension only) and Mixed household (households with hypertension plus other NCDs).
Reviewer #2, Comment 7.
Thank you for your helpful comment. The household subsistence spending is the minimum requirement to maintain basic life in a society. A poverty line is used in the analysis as subsistence spending. Here we use a food share based poverty line for estimating household subsistence. This poverty line is defined as the food expenditure of the household whose food expenditure share of total household expenditure is at the 50th percentile in the country. In order to minimize measurement error, we use the average food expenditures of households whose food expenditure share of total household expenditure is within the 45th and 55th percentile of the total sample. Considering the economy scale of household consumption, the household equivalence scale is used rather than actual household size.
Health expenditure would be deemed 'catastrophic' if out-of-pocket (OOP) health expenditure was equal to or higher than 40% of a household's capacity to pay (CTP). [2] [3] [4] [5] Health expenditure in this study covered only direct medical out-of-pocket expenditure, excluding direct non-medical costs (e.g. transportation, accommodation) and indirect costs (e.g. income foregone by morbidity or mortality). CTP was defined as a household's consumption subtracting basic subsistence expenditure adjusted by household size, and the household subsistence expenditure was the minimum requirement to maintain basic life in a society. [2] [3] [4] We used the poverty line based on food share to estimate household subsistence. The poverty line was defined as the food expenditure of the household whose food expenditure share of total household expenditure was at the 50 th percentile in the sample household in order to minimize measurement error. [2] [3] Reviewer #2, Comment 8.
Thank you for your helpful comment. CHE intensity was calculated using overshoot and mean positive overshoot (MPO). Overshoot measures the degree by which an average OOP health expenditure crosses the given catastrophic threshold of the entire sample, and MPO indicates the degree by which the average OOP health expenditure of a household exceeded the given threshold.
(Page 8) Overshoot and Mean Positive Overshoot (MPO) were used to measure the intensity of CHE consistent with former studies. Overshoot was used to measure the extent to which an average OOP health expenditure exceeded the given catastrophic threshold of the entire sample, while the MPO indicates the extent to which the average OOP health expenditure exceeded the given threshold if the household incurred CHE. 2, 12 Reviewer #2, Comment 9.
-Line 44-45, page 7: Since the authors studied at the household level, but I saw many variables at the individual level, e.g. gender, health status, education and marriage status. Thus, please explain why these variables were important in this study?
 Authors' response Thank you for your insightful comment. Variables at the individual level, e.g. gender, health status, education and marriage status are the character of household' head and we add these variables considering the important role of household head in intra-household decision making.
We also controlled for household head's gender, health status (the self-reported health score, ranging from 0 to 100), educational attainment and marriage status, given the important role of household head in intra-household decision making. denotes the contribution of observable variables to inequality, the last term is the generalized Concentration Index of ε. A positive contribution to socioeconomic inequality means that the relevant variables will increase inequality, and vice versa. 28
Reviewer #2, Comment 13.
Results:
- Table 1 and 2: I suggest that the authors should use one digit rather than two digit. I don't think the authors need to present too precise here.
Thank you for your comment and we have revised the table 1 and 2 to use one digit rather than two digits.
(Page 11-12) Note: Time means time length going to the nearest medical institution (minutes); Score means selfreport health score of household head, 0-100; Dummy variables were generated for category variables in regression models, and * indicated reference levels; Mean and Standard Errors (Std.) was calculated for continuous variables and observations (N) and percentage (%) was used for category variables.
(Page 12) Reviewer #2, Comment 14.
-Line 31-32, page 11: Where are the concentration curves?
 Authors' response Thank you for careful reading. We apologized that we did not give the concentration curves in the manuscript so it may affect your reading. We have added the concentration curves after reversion.
(Page 12-13)
However, no significant dominance was found among the concentration curves between the two waves (Figure 1 ), indicating the sustained inequalities in CHE of hypertension households.
Figure 1 Concentration curves of CHE incidence of hypertension households from 2008 to 2013
Reviewer #2, Comment 15.
-Line 15, page 12: the authors state that "CHE risk", I suggest that the authors should use the word "association" rather than this because the authors using the cross-sectional study design.
 Authors' response
Thank you for your helpful comments and we have replaced the "CHE risk" with "association" according to your suggestion.
(Page 13) …In other words, the CHE incidence was positively associated with the health status of household head.
(Page 13)
…The CHE incidence was significantly higher when household members went to hospitals for inpatient services.
Reviewer #2, Comment 16.
Many thanks for your helpful suggestion and we have revised the discussion section according to your advice.
The following are the corresponding revisions: To assess the extent of CHE incidence in hypertension households in urban Shaanxi, we further analyzed CHE incidence in households without NCDs and found that 7.3% of households without NCDs incurred CHE in 2008 and 10.5% of households without NCDs incurred CHE in 2013. Thus, the proportion of hypertension households incurring CHE in the urban Shaanxi was considerably high and there seems an accelerating growing probability of incurring CHE of hypertension households in urban Shaanxi from 2008 to 2013. Similarly, both Overshoot and Mean Positive Overshoot indicate increasing disease economic burden of hypertension households. The results also implied that in urban areas, hypertension, among all NCDs, played a remarkable role in the CHE occurrence in urban Shaanxi, China. 2, 12, 25 Consistent with prior studies, a lower economic status played an important role in increasing the risk of incurring CHE, and a small size of household with more illness in last two weeks, having elderly members and an illiterate household head had higher risk of incurring CHE. 2, 4, 11-14 Our result that health insurance coverage did not significantly affect CHE is similar to the ones of research using supplementary medical insurance as a proxy of health insurance coverage increase. 2, 4, 32 The comprehensive health care reform initiated in 2009 extended the basic health insurance coverage to almost the whole population of China until 2013, and the establishment of national essential medicine system aimed to provide basic prescription drugs at zero markup in primary care facilities also reduced the price of basic prescription drugs and the health care expenditure of households in China. [20] [21] 24 Evidence indicated that the overall proportion of households incurring CHE dropped from 17.2% in 2008 to 15.8% in 2013 in rural areas of China, and CHE occurrence in households with chronic disease patients in rural areas also dropped from 29.2% in 2008 to 23.6% in 2013. 4 Furthermore, the total expense per visit reduced by 19.0 CNY for outpatient services, 399.6 CNY for inpatient services and by 11% for both outpatient and inpatient services in rural China due to the national essential medicine system. 24 However, our finding is inconsistent with the results of prior studies in rural China, and several factors may result in the difference between urban areas and rural areas.
Given the benefit package aiming to cover the cost of inpatient care, the basic health insurance would increase the likelihood of residents receiving inpatient health care utilization in China especially for the comparatively rich groups with sufficient payment capacity, which in turn may increase the risk of incurring CHE for the vulnerable groups. 25 Thus, with higher awareness and treatment rates, residents living in urban China experienced increasing disease economic burden attributed to the NCDs, especially to hypertension. 17 Finally, the urbanization rate of Shaanxi sharply increased from 42.1% (in 2008) to 51.3% (in 2013). 35 The rapid extension of urban in Shaanxi may also result in the migration of labors, leading to smaller household sizes both in urban and rural areas and less risk sharing among household members.
Meanwhile, it seems that public services could not keep up with the pace of high-speed urbanization, and therefore our results indicated that the access of medical facilities declined slightly from 2008 to 2013.
Improvement of health service availability is critical to improve residents' health in low-and-middle income countries, but this could result in more households incurring CHE. 5 Thus risk protection policies and health systems reform would be especially important in such a situation. 4-5 China's basic health insurances has significantly increased health care utilization of inpatient and outpatient, 22 , 24 yet the subsidy from the government that was supposed to sustain the universal coverage factually benefited the rich more than the lower income groups. 33-34 People, particularly in lower income households and vulnerable groups, can be protected from CHE by reducing the health system's reliance on OOP and providing more financial protection. Witnessing a sharp increase of health expenditure resulting from the large aging population and increasingly upgraded medical technologies used in health care, 11, 36-37 further policy development, such as target reimbursement policies for NCDs and extending national essential medicine system to all tiers medical facilities, needs to be scheduled urgently to address the remaining health inequality issues and these vulnerable households need to be primarily concerned by the intervening policy aiming at reducing the probability of CHE.
Reviewer #2, Comment 17.
Thank you for comment. We have revised the discussion section to provide recommendation more specifically.
(Page 18) Improvement of health service availability is critical to improve residents' health in low-and-middle income countries, but this could result in more households incurring CHE. 5 Thus risk protection policies and health systems reform would be especially important in such a situation. 4-5 China's basic health insurances has significantly increased health care utilization of inpatient and outpatient, 22 , 24 yet the subsidy from the government that was supposed to sustain the universal coverage factually benefited the rich more than the lower income groups. [33] [34] People, particularly in lower income households and vulnerable groups, can be protected from CHE by reducing the health system's reliance on OOP and providing more financial protection. Witnessing a sharp increase of health expenditure resulting from the large aging population and increasingly upgraded medical technologies used in health care, 11, [36] [37] further policy development, such as target reimbursement policies for NCDs and extending national essential medicine system to all tiers medical facilities, needs to be scheduled urgently to address the remaining health inequality issues and these vulnerable households need to be primarily concerned by the intervening policy aiming at reducing the probability of CHE.
Reviewer #2, Comment 18.
-Lin 12-13, page 18: "It is reasonable to believe that more concerns are needed for the vulnerable groups such as hypertension households in urban China.", I don't think this statement is correct since the authors selected only hypertension households. To state this, the authors should compare with the non-hypertension households.
Many thanks for your insightful comments and we have added analysis on the non-hypertension households.
The following are the corresponding revisions: 
Reviewer #3 Reviewer(s)' Comments to Author:
The manuscript can be accepted after incorporating comments Reviewer #3, Comment 1. 
Strengths and Limitations of this Study
 Using two waves' cross-sectional data, this study estimates the trends of CHE incidence, intensity and income-related inequality of hypertension households, the specific vulnerable groups, from 2008 and 2013.
 The inequalities in CHE were further decomposed into its determinants by decomposing the concentration index of CHE.
 It cannot be interpreted as a causal effect because of the cross-sectional study design.
Reviewer #3, Comment 3.
3. In methodology, the statistical/mathematical equations can be avoided The paper did not address the share of public and private health facilities in urban area that differed from the share in rural area in China. Use of private health care not covered by insurance was a factor leading to CHE. The paper by Weraphong et al (2013) showed that households in urban area despite with insurance coverage faced CHE because of using services in private health care (not covered by insurance). The symbol on page 9 that may have typo error β_m^j
The added sentence on page 14 contradicts with preceding sentence. Health status of the household head was negatively associated with CHE incidence in 2013. In other words, the CHE incidence was positively associated with the health status of household head.
The added sentence in discussion (on page 18) gives contradicting messages with data in The argument on urbanization seems contradicting with information given in method section on sampled households from urban area. Despite the increase in urbanization but samples taken from urban areas seemed to be disproportionately lower 
GENERAL COMMENTS
The authors improved the manuscript significantly. I would like to offer some comments for consideration, as follows: Title • Since the authors explained that the hypertension status of households was identified by questionnaires rather than direct examination, so I suggest that the titles should be changed to something like "...self-reported hypertension household in Urban Shaanxi..." Abstract • Line 36, page 2: NCDs should be spelled out.
• Line 36-37, page 2: The authors stated that "CHE would be identified if out-of-pocket healthcare expenditure was equal to or higher than 40% of non-food household expenditure.", but in the method section, CHE was defined differently by "household's capacity to pay" (line 33-34, page 7). Please check and make sure they should be the same.
• Line 3, page 4: I still think that the word "explained" should not use here since this was a cross-sectional survey. I think it should change to "associated".
• In the objective, the authors aimed to study hypertension households, but in the methods and the results, the authors divided them into two group Simplex and Mixed household. I expect that in the conclusion, the authors should also conclude something related to those two group rather than only hypertension household.
• Line 22-40, page 3: "Strengths and limitation of this study" should be presented more clearly, which one is strength and/or limitation. I also suggest that this should move to the discussion section.
• Line 3, page 6: "...with the results in rural areas", what results? I think the authors should provide references here.
• Line 5-7, page 6: The authors stated the objective that "this study aims to estimate hypertension households incurring CHE, its income-related inequality and trend in urban China from 2008 to 2013", but I found that it's a bit unclear. Thus, I suggest that the authors should revise it.
Methods:
• Line 25-27, page 7: The numbers of households were significantly different between 2008 (5960 households) and 2013 (2070 households). So, I suggest that the authors should provide adjustment about this difference. One should concern about the comparability of the results between two years.
• Line 30-36, page 7: the authors stated that "Three questions in the survey were employed to identify whether the interviewees have chronic diseases: whether you were diagnosed with 1) hypertension, 2) diabetes and 3) other chronic diseases (e.g. diabetes, cancer) by doctors in the last six months?", so it seems that in the question 3), it still includes "diabetes" like in the question 2)?
• Line 36-42, page 7: So, please provide more detail about the definition of Simplex and Mixed household here. So, the Mixed households are the households that the people said "yes" in all three questions? Or just 1) and 2)/ or 1) and 3)?
• Line 49-50, page 7: Why the authors stated that "Patients and the public were not involved in this study"? Please explain this.
• Line 9, page 8: "Health expenditure in this study covered only direct medical out-of-pocket expenditure", so please provide more information about "direct medical out-of-pocket expenditure", what were they?
• Line 16-18, page 8: "...household subsistence expenditure was the minimum requirement to maintain basic life in a society", so what is the "basic life in a society"? and how the authors measured that.
• Line 20-25, page 8: "The poverty line was defined as the food expenditure of the household whose food expenditure share of total household expenditure was at the 50th percentile in the sample household in order to minimize measurement error", here I think the authors should provide more information to show why this method could "minimize measurement error"?
• Line 25, page 8: I suggest that the authors should provide more information about Overshoot and Mean Positive Overshoot since they were technical terms. Especially, what the benefit to using these indicators?
• Line 31, page 8: Please specify "catastrophic threshold of the entire sample", and how to identify that threshold?
• Line 33, page 8: Also need to specify "OOP health expenditure exceeded the given threshold if the household incurred CHE", and how to identify that threshold?
• Line 42, page 8: "self-reported health score" should provide more information on how to collect/measure that.
• Line 53: Please check the reference 28, it seems that it wasn't correct. I think the authors should refer to the book "Analysing health equity using household survey data: a guide to techniques and their implementation" written by Owell OD et. al. rather than the revised by K Xu. Please check and correct it. Then the comprehensive health care reform extended basic health insurance coverage to more than 92% of the population till 2011. We agree the reviewers' argument that there are differences in socioeconomic status between the insured and uninsured households. We defined that at least one household member was enrolled in the Basic Health Insurance System in China the coverage of basic health insurance for household and present the CHE rate of insured households compared to the uninsured households in 2008. I am not confident that we get robust results for the uninsured mixed households in 2008 due to the small sample size. (See Appendix 1) And with the reason of advancing to the universal health coverage in China, we even cannot separate the insured and uninsured households in 2013.
Results
We can observe that the uninsured households have a higher risk of incurring CHE than the insured and theoretically, the extension of health coverage would lower the risk of incurring CHE of the uninsured households. However, we still find a sharp increase of incurring CHE The paper did not address the share of public and private health facilities in urban area that differed from the share in rural area in China. Use of private health care not covered by insurance was a factor leading to CHE. The paper by Weraphong et al (2013) showed that households in urban area despite with insurance coverage faced CHE because of using services in private health care (not covered by insurance). Thank you for insightful comment. We agree the reviewer's argument that utilization of private health care not covered by insurance was a factor leading to CHE. However, we cannot separate health care utilization in public hospital from that in private hospital and we have added it as n limitation in the revision. We will try to identify the effect of private health care on CHE in the future and thanks again! Reviewer #1, Comment 3.
The symbol on page 9 that may have typo error β_m^j  Authors' response:
Thanks for careful reading and we have corrected it in the revised manuscript.
Reviewer #1, Comment 4.
 Authors' response:
Thanks for careful reading and we are sorry for the typos. We have revised it and deleted duplicated information.
Reviewer #1, Comment 5.
The added sentence in discussion (on page 18) gives contradicting messages with data in Thanks for careful reading. Table 1 reported the rate of household having member hospitalization in the last year (household level), while Page 18 is the inpatient rate of household members (individual level). So they are very close but different.
Reviewer #1, Comment 6.
The argument on urbanization seems contradicting with information given in method section on sampled households from urban area. Despite the increase in urbanization but samples taken from urban areas seemed to be disproportionately lower ( In this study, to assure the comparability between two waves, various survey data tests, including the Myer's index, DELTA dissimilarity coefficient and GINI concentration ratio, were applied to check data quality and consistency. Results indicated that the survey had no age preference; the sampled age distribution was not significantly different from the overall distribution; the size of surveyed households was consistent with that of the population. Thank you for helpful comment and we provide the full words in the revised manuscript.
Reviewer #2, Comment 3.
Thank you for careful reading. In the previous manuscript, non-food household expenditure is same as household's capacity to pay, and we have revised the manuscript consistent to avoiding misunderstanding.
Reviewer #2, Comment 4.
• Line 3, page 4: I still think that the word "explained" should not use here since this was a crosssectional survey. I think it should change to "associated".
Thank you for careful reading and we have changed the word "explained" to "associated" in the revised manuscript.
Reviewer #2, Comment 5.
 Authors' response:
Thank you for helpful comment. We conclude the consistent trend of CHE occurrence and its incomerelated inequalities related to Simplex and Mixed households rather than only hypertension household.
Reviewer #2, Comment 6.
Thank you for the comment. The journal requires we provide strengths and limitations in the front of manuscript and we have also provided strengths and limitations in the discussion section.
Reviewer #2, Comment 7. Thank you for helpful comment. There are no related results in rural areas and we revised the hypnosis to clarify the sentence.
Reviewer #2, Comment 8.
Thank you. We have revised the sentence as "Using two waves of cross-sectional data in urban Shaanxi, China, this study aims to estimate the trends of CHE incidence, intensity and income-related inequality of self-reported hypertension households from 2008 to 2013."
Reviewer #2, Comment 9.
Methods:
Thank you for your insightful comment. We backtracked data source of the two waves and found that the survey in 2008 included the 4th National Health Services Survey (NHSS) and extended samples in Shaanxi Province surveyed, and that the survey in 2013 included the 5th National Health Services Survey (NHSS), extended samples in Shaanxi Province, and sites of China Rural Health Development Project surveyed sponsored by World Bank. The sites of China Rural Health Development Project in 2013 were in rural areas and led to an increase of rural households. That's why we observed the increase in urbanization but samples taken from urban areas seemed to be disproportionately lower.
In the former publications on the description of data was "The NHSS was organized and directed by the In this study, to assure the comparability between two waves, various survey data tests, including the Myer's index, DELTA dissimilarity coefficient and GINI concentration ratio, were applied to check data quality and consistency. Results indicated that the survey had no age preference; the sampled age distribution was not significantly different from the overall distribution; the size of surveyed households was consistent with that of the population. The Myer's Blended index was 1.67 in 2008 and 1.62 in 2013, indicating that in both years there was no significant difference between the sampled age distribution and the overall age distribution of Shaanxi Province (i.e. non-existence of age preference in the survey). Therefore, we can compare the results of two waves and we hope it can address your concerns. Thanks again. Reviewer #2, Comment 10.
Thanks for careful reading and we are sorry for the typos. Other chronic diseases include cancer, stroke and coronary heart disease etc. We identified hypertension households as at least one member have hypertension. Then we identified hypertension households as Simplex household (households with hypertension only) and Mixed household (households with hypertension plus other NCDs Reviewer #2, Comment 11.
Thank you. The journal requires us provide the information on Patients and the public involvement in the study.
Reviewer #2, Comment 12.
Thank you for helpful comment. Direct medical out-of-pocket expenditure includes service fee, drug expenditure and cost from other medical materials. Indirect expenditure for seeking health services generally includes transportation expenditure, accommodation cost and lost earnings due to illness. We clarified this in the discussion section.
Thanks for careful reading. Basic life in a society means the minimum requirement to maintain subsistence, and we measured it using a poverty line, which is defined as the food expenditure of the household whose food expenditure share of total household expenditure was at the 50th percentile. Furthermore, we estimate the mean of food expenditure of the household whose food expenditure share of total household expenditure ranges from the 45 th to the 55 th percentile in order to minimize measurement error. We have revised the manuscript to make it clear.
Thank you for helpful comment. We provided the details on how to calculate Overshoot and Mean Positive Overshoot (MPO). Also, Overshoot and Mean Positive Overshoot (MPO) were used to measure the intensity of CHE consistent with former studies. Using the three indicators, catastrophic health expenditure incidence, mean positive shoot, and overshoot, were employed to fully capture the incidence and intensity of catastrophic health expenditure in hypertension households.
Overshoot and Mean Positive Overshoot (MPO) were used to measure the intensity of CHE consistent with former studies. Consistent with former researches, Overshoot indicates the extent to which the average OOP health expenditure exceeded the given threshold if the household incurred CHE; Overshoot = 1 ⁄ ∑ ( ⁄ − ℎ ℎ ) =1 * …………………………. (2) Where N is the sample size, and means the probability of household i incurring CHE (0-No, 1-Yes). The threshold is 40% consistent with other related researches. 2 The MPO was used to measure the extent to which an average OOP health expenditure exceeded the given catastrophic threshold of the entire sample. 2, 12 Reviewer #2, Comment 15.
